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information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Indian Standard ( Reaffirmed 2000 ) 

METHODS OF SAMPLING AND TEST FOR 
NATURAL AND SYNTHETIC PERFUMERY MATERIALS 

PART 1 SAMPLING 

( Second Revision ) 



1. Scope— Prescribes methods of sampling for natural and synthetic perfumery materials, for the 
purpose of determining their organoleptic, physical and chemical characteristics. 

2. Terminology — For the purpose of this standard, the definitions given in IS : 6597-1972 'Glossary 
of terms relating to natural and synthetic perfumery material', and the following shall apply. 

2.1 Sampling — IhB collection of a small portion ( called the sample) representative of the properties 
and composition of the lot of the material sampled. 

3. Method of Sampling 

3.1 General — The difficulties encountered in sampling are often considerable and depend upon such 
factors as the number and capacity of the containers, the physical state of substance, the presence of 
solid, natural consituents and separated impurities. In order to obtain a representative sample, the 
procedure may have to be varied considerably. Sampling should consequently be entrusted to 
experienced personnel able to cope with unforeseen circumstances. 

3.2 General Requirements of Sampling 

3.2.1 General precautions — \n drawing, preparing, storing and handling samples the following 
general precautions and directions shall be observed : 

a) Samples shall not be taken in an exposed place; 

b) The sampling equipment and the containers for samples shall be made of aluminium or glass 
on which the material has no action. They shall be clean, dry and free from all odours; 

c) Precautions shall be taken to protect the samples, the material being sampled, the sampling 
equipment and the containers for samples from adventitious contaimation; 

d) To draw a representative sample, the contents of each container selected for sampling shall 
be mixed thoroughly by shaking or stirring or both, by suitable means or by rolling; 

e) The sample containers shall be of such size that they are almost but not completely filled by 
the sample. The head space shall be between 5 to 10 percent of the volume of the container 
depending on the method of transport adopted. For pasty and semi-solid substance, the 
containers shall have a wide neck; 

f) Each sample container shall be sealed air-tight after filling and marked with full identification 
particulars, such as the sample number, the date of sampling, the month and year of manufac- 
ture of the material and any other relevant particulars of the consignment, and 

g) Samples shall be stored in a cool place and protected from light and excessive variations of 
temperature. If agreed to, samples may also be stored in an inert atmosphere. 

3.2.2 Additional precautions — The following additional precautions shall be observed : 

a) Rubber stoppers or composition corks shall not be used for closing the sample bottles; 

b) Samples shall be protected by covers or oil-proof plastics, aluminium or tin foil or any other 
suitable impervious material over the stopper to keep the moisture and dust away from the 
mouth of the bottle and to protect it while being handled; 

c) To avoid spoilage of the samples under no circumstances, shall sealing wax be applied 
direct to the cork; 

d) All samples shall be transported with special care; and 

e) Samples for analysis shall be seht to the concerned laboratory as soon as possible after they 
have been taken. 
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3.3 Sampling Equipfnent 

3.3.1 The recommeneded forms of sampling equipments are (a) closed type sampling tubes, 
undivided or divided, for sampling non-homogenous liquids, semi-liquids, free-flowing powders, 
flasks and pastes; (b) open type sampling tube for sampling homogenous liquids; and (c) Sampling 
scoop for sampling materials in the form of powder, crystals, tablets and lumps broken into pieces, if 
necessary. 

3.3.2 Closed type sampling tube, undivided {see Fig, 1) — Consists of two concentric metallic 
tubes closely fitted into each other throughout their entire length, so that one tube can be rotated within 
the other. Longitudinal opening of about one-third the circumference are cut in both tubes. 

In one position, the openings in the two tubes coincide; the sample tube is open when in this 
position and admits the material. By turning the inner tube through an angle of 180° , it becomes a 
sealed container. The inner tube may have a diameter of 20 to 40 mm and is undivided along its 
length to serve as a single container. 

The two concentric tubes shall be provided with V-shaped ports at their lower ends, so placed 
that the material contained in the equipment can be drained through them, when the longitudinal 
openings are in line. 

The length of th» equipment shall be such as to enable it to reach the bottom of the container 
being sampled. 



The equipment is inserted closed, the material 
and withdrawn. 



is admitted by opening it, and finally it is closed 
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FIG. 1 CLOSED TYPE SAMPLING TUBE, UNDIVIDED 
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3.3.3 Closed type sampling tube, divided ( see Fig, 2 ) — is also of metal and has D-shaped cross 
section, it is provided with compartments along its length and is opened and closed by means of a 
closely fitting shutter which moves up and down throughout the entire length. It may be from 25 to 
50 mm wide. 



The equipment is inserted closed, the shutter is pulled 
then closed and withdrawn. 



out to admit the material, and the tube is 
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FIG. 2 CLOSED TYPE SAMPLING TUBE, DIVIDED 



3.3.4 Open type sampling tube for homogeneous liquids ( see Fig. 3 ) — is made of metal or thick 
glass, and may be of 20 to 40 mm diameter and 400 to 800 mm length. The upper and lower ends are 
conical and narrow down to 5 to 10 mm* diameter. Handling is facilitated by two rings at the upper 
end. For taking a sample, the equipment is first closed at the top with the thumb or a stopper and 
lowered until the desired depth is reached. It is then opened for a short time to admit the material 
and finally closed and withdrawn. 

3.3.5 The sampling scoop made of a suitable metal shall be as shown in Fig. 4. 
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FIG. 3 OPEN TYPE SAMPLING TUBE 

3.4 Sampling 
3.4.1 Sampling of large capacity containers ( tanl<$, tankcars, etc ) 

3.4.1.1 Five partial samples shall be withdrawn from each container, at depths from the upper 
surface approximately equal to : 

a) 1 percent of the total depth; 

b) one*-third of the total depth; 

c) half of the total depth; 

d) two-thirds of the total depth; and 

e) 90 percent of the total depth. 

For each container, the five partial samples shall be bulked and homogenized. From this bulk 
three representative samples shall be drawn. 

The quantity of the material for each of the three samples shall be sufficient to make triplicate 
determination of all the requirements given in the specification. 

3.4.1 .2 Should there be impurities or water at the bottom or at the surface of the essential oil, a 
sample of such a layer shall be withdrawn separately, thoroughly mixed and divided into three similar 
portions ( see 3.5.1 ). These specimens shall not be added to the five partial samples referred to above, 
but shall be retained and marked separately so that the nature of tha impurities can be ascertained. 

3.4.1.3 For each container, a small but approximately equal quantity of material shall be taken 
from the three samples selected according to 3.4.1.1 and thoroughly mixed so as to constitute the 
composite sample for the container. The quantity of material for the composite sample shall be 
sufficient to make the triplicate determination of all the characteristics tested on the composite sample. 

3.4.1 .4 All the individual and composite samples shall be divided into three equal parts, one for 
the purchaser, another for the supplier and the third to be used as a referee sample. For packing of 
individual and composite sample the procedure given in 3.5.3.2 and for referee test samples the 
procedure given in 3.5.3.3 shall be followed. 
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FIG. 4 SAMPLING SCOOP 



3.4.2 Sampling of other containers ( drums, jugs, carboys, f/as/cs, bottles, etc ) 

3.4.2.1 Lot— In a single consignment of one type and grade of material, all the containers of the 
same size and drawn from a single batch of manufacture shall constitute a lot. If a consignment of one 
type and grade of material is known to consist of different batches of manufacture or of different sizes 
of containers, then the containers belonging to the same batch and size shall be grouped together and 
each such group shall constitute a separate lot. 

3.4.2.2 For ascertaining the conformity of the lot to the requirements of material specifications, 
tests shall be carried out for each lot separately. The number of containers to be selected for this 
purpose ( n ) shall depend on the size of lot ( /V) and shall be in accordance with Table 1. 



If inspection reveals no impurities or water, one 
container, the contents having first been homogenized. 



partial sample shall be withdrawn from each 



If inspection reveals the presence of impurities or water near the bottom or at the surface, 
specimens containing such foreign matter shall be withdrawn separately from each container, as 
specified under 3.4.1.2, such specimens shall be kept and marked separately. More than one partial 
sample may have to be withdrawn from the bulk, the number of such samples and tha depth from which 
they are withdrawn depending upon the size of the container. Partial samples shall not be withdrawn 
from distances from the upper surface or bottom less than 10 percent of the total depth. 



in every case, the partial samples taken from all the containers shall be bulked and homogenized. 
From this bulk three representative samples shall be drawn. 
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TABLE 1 SCALE OF SAMPLING 

( Cfause 3.4.2.2 ) 

Size of the Lot (N ) Minimum No. of Containers 

( No. of Containers ) to be Selected ( n } 

1 to 3 Each container 

4 to 20 3 

21 to 60 4 

61 to 80 5 

81 to 120 6 

121 and above One is every twenty 



3.4.2.3 The containers shall be selected at random. In order to ensure the randomness of selec- 
tion, reference may be made to IS : 4905-1968. Methods for random sampling. In case this standard is 
not ready available following procedure may be adopted : 

a) if the lot consists of individually packed containers, then starting from any container In the lot, 

count them in any suitable order as 1 , 2, 3 up to r and so on where r is the integral part 

of NIn. Every rth container thus counted shall be withdrawn till the requisite number of contai- 
ners is obtained. 

b) If the lot consists of cartons or carboard boxes each containing more than one container, 
then a certain number of boxes ( not less than 5 percent of the total number of boxes in the 
lot wherever feasible) shall be chosen first. From each of the boxes so chosen, approximately 
equal number of containers shall then be selected so as to obtain the required number of 
containers specified in Table 1. 

3.4.2.4 From each of the containers selected according to 3.4.2.3 a small representative portioaof 
the material shall be drawn with the help of the sampling equipment. The approximate quantity of 
material to be drawn from a container shall be nearly equal to thrice the quantity required for testing 
indicated in 3.6. 

3.5 Preparation of Test Sampfes ( Procedure ) 

3.5.1 fnspectforj— The first operation of the sampling procedure is inspection of the consignment. 
The physical consistency of essential oils can be one of the following : 

a) Liquid ( occurring most frequently ), 

b) Solid, 

c) A mixture of liquid and solid, and 

d) Pasty. 

It is desirable, where possible, to ascertain whether the material in each of the containers of the 
lot is uniform is in appearance and, in the case of liquid, whether any or all the lots contained 
separated solids, water or other impurities. When, owing to the nature of the container, this cannot be 
done directly, portions of the material shall be withdrawn by means of a proper equipment { see 3.3 ), 
so that specimens from the surface and from the bottom can be examined. If the container has a cock 
or bung hole at the bottom, specimens from the lower part may be withdrawn through this. 

3.5.2 Homogenization — It is necessary to ensure that the sample taken from each container is a fair 
average of its contents. Homogenization is obtained as follows, 

3.5.2.1 In the case of liquid products, it is sufficient to shake the container, to use some form of 
agitator, or to homogenise by injection of nitrogen or de-oxygenated au. 

3.5.2.2 In case of materials in a solid or pasty condition or composed of mixed solid and liquid 
phases, these are mixed, when possible, by shaking and by exposing the container to a higher tempera- 
ture or by warming it artificially until the contents are liquefied. The maximum limit of the heating 
temperature, if necessary 'will be specified in the individual product specification. 

6 



IS: 326 ( Parti ) -1984 

When total liquefaction cannot be attained, a series of partial samples shall be withdrawn by 
means of an appropriate equipment {see 3.3 ) and in the manner indicated in 3.4. T.he partial samples 
shall be bulked and homogenized. 

3.5.2,3 In the case of materials in the form of powders, crystals, tablets or lumps which carinot 
be liquefied, the material shall be drawn from different parts of the containers with the help of a 
suitable sampling equipment so as to give a representative sample for the container. 

(Mote — In case the material to be taken out from a container is not adequate for testing purposes, the requisite 
quantity of the material may be made up from additional containers, 

3.5,3 Out of these portions, a small but equal quantity of material shall be taken and thoroughly 
mixed to form a composite sample, sufficient for carrying out triplicate determinations for all the 
characteristics specified under 3,6,1. The composite sample shall be divided into 3 equal parts, one for 
the purchaser, another for fhe supplier and the third to be used as a referee sample. 

3.5.3.1 The remaining portion of the material from each container shall be divided into 3 equal 
parts, each forming an individual sample, one set of individual samples representing the n containers 
sampled shall be marked for the purchaser, another for the supplier and the third to be used as referee 
sample. 

3.5.3.2 All the individual and composite samples shall be tranferred to separate containers. These 
containers shall then be sealed air-tight with stoppers and labelled with full identification particulars, 

3.5.3.3 The referee test samples consisting of a composite sample and a set of n individual 
samples shall bear the seal of both the purchaser and the supplier. They shall be kept at a place agreed 
between the purchaser and the supplier to be used in the case of any dispute between the two. 

3, S Number of Tests — Tests for the determination of important characteristics, as specified in the 
relevant product specifications, shall be conducted on each of the individual sample separately. 

3.6,1 Tests for the determination of all the remaining characteristics in the product specification 
shall be conducted on the composite sample. 

3.7 Criteria for Conformity 

21 A For individual samples— ?Qx eBc\\ of those characteristics, which have been determined on 
the individual samples, the mean {x) and range (/?) of test results shall be calculated as follows : 

r\ ^ The sum of test results 
Mean W - dumber of test results 

Range (/?) = The difference between the nniaximum and the minimum values of the test results. 

3.7.1 .1 If the specification limit for the characteristic is given as a minimum, then the value of the 
expression {x— KR) shall be calculated from the relevant test results ( see also 3.7.1 .4 ). If the value 
so obtained is greater than or equal to the minimum limit, the lot shall be declared as conforming to 
the requirement of that characteristic. 

3.7.1.2 If the specification limit for the characteristic is given as a maximum, then the value of the 
expression (x + KR) shall be calculated from the relevant test results ( see also 3.7.1 .4 ), If the value 
so obtained is less than or equal to the maximum limit, the lot shall be declared as conforming to the 
requirement of that characteristic. 

3.7.1.3 If the characteristic has bilateral specification limits, then the values of the expression 
(x ± KR) shall be calculated from the relevant test results ( see 3.7.1 .4 )» If the values so obtained lie 
between the two specification limits, the lot shall be declared as conforming to the requirements of 
that characteristic. 

3.7.1.4 The value of the factor K referred to in 3.7.1 .1 to 3.7,1.3 shall be chosen in accordance 
with Table 2 given below, depending upon the acceptable quality level, namely, the percentage of 
non-conforming containers that could reasonably be tolerated. 
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TABLE 2 VALUES OF K FOR ACHIEVING DIFFERENT ACCEPTABLE QUALITY LEVELS 

(C/at/se 3.7.1.4) 



Acceptable Quality Level 

Not more than 3 percent defectives 
Not more than 1 *5 percent defectives 
Not more than 0*5 percent defectives 



Value of K 



0-4 
0*5 
0*6 



ZJJl For Composite Sample ~^?ox declaring the conformity of the lot to the requirements of all 
other characteristics determined on the composite sample, the test results for each of the characteristic 
shall satisfy the relevant requirements given in the product specification. 

Examples: 

in case of oil of peppermint according to IS : 528-1970 'Specification for oil of 
peppermint ( //r5freW5/o/7 )' total alcohols as menthol ( percent by mass ) is to be tested on 
individual samples and the value of K has been chosen as 0.4. In the case of pine oil according to 
IS : 5757-1971 'Specification for pine oil, ( first revision )' distillation yield ( percent by volume) 
and total alcohols as terpineol ( percent by mass ) are to be tested on individual samples and the 
value of K is 0'5. The conformity of the lot to the specification requirement in these two 
cases shall be judged as follows : 



Product 


Indian 
Standard 


Characteristic 


Type 


Specification 
Requirements 


Criteria 
for Conformity 


Peppermint 
oil 


IS: 528-1970 


Total alcohols as 
menthol, percent 
by mass 


1 


75, /Wot 


(x — 0-4/?)>75 






do 


2 


45, M/Vj 


(x— 0-4/?)>45 


Pine oil 


18:5757-1971 


Distillation 
yield, percent 
by volume 


Below 185X 
Below 200"C 
Below 230"C 


5 0, IVIax 
250. IVIax 
950, Min 


(x + 0-5 /?)<5.0 
(x + 0-5/?)<25.0 
(x — 0'5/?)>95.0 






Total alcohols 
as terpineol, 
percent by mass 


' 


70, Min 


(x— 0-5/?)>70 



3.8 PacAr/ng and Z.a6e////75r — Representative samples shall be packed in hermetically stoppered con- 
tainers which shall be fastened and sealed with the seals of the owner and the sampler. 

3.8.1 The precautions listed under 3.2.1 shall be observed. 

3.8.2 All containers shall bear labels showing at least the following information to guarantee the 
authenticity and indentity of the sample : 

a) Sample number; 

b) Nature and quantity of the product; 

c) Name of the owner or his authorised representative; 

d) Date of sampling; 

e) Number, kind and marking of the containers; 

f) Signatures and names and, if necessary addresses of the interested parties or their authorised 
representatives; and 

g) Signature and name of the sampling supervisor. 



3.9 Instructions Regarding Costly Materials 
products. 



Small containers are generally used for packing costly 



3,9.1 The bulk sampling depends on the number of containers used; the combined partial samplings, 
however, shall not exceed the quantities necessary for a normal analysis. The interasted parties sh^ll 
agree in advance as to the size of the bulk sample and the manner in which it shall be done. 

8 
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EXPLANATORY NOTE 

This standard was first published in 1952 entitled as 'Methods of test for essential oils' and 
subsequently revised in 1968 as 'Methods of sampling and test for natural and synthetic perfumery 
materials'. Taking cognizance of the need to incorporate instrumental methods of analysis now 
in vogue and to facilitate inclusion of additional test methods or changes in the existing test methods 
and also to align these test methods with the corresponding ISO Standards, the concerned Com- 
mittee decided to revise and split the standard and publish individual test methods as separate part 
of the original standard. 

In order to facilitate proper reference of the method of test given in this revised part of IS : 326, 
Amendment No. 3 is being issued separately to the relevant clause of IS : 326-1968 'Methods of sampl- 
ing and test for natural and synthetic perfumery materials ( first revision )', which would na longer be in 
force with the publication of this revision. The test method as given this revised part will supersede 
the test method as given under 3 of IS : 326-1968. 

In the preparation of this standard, considerable assistance has been derived from ISO 212-1973 
'Essential oils — Sampling' published by the International Organization for Standardization. 



Reprography Unit, BIS, New Delhi, India 



